Abstract. The efficient and effective management of knowledge is becoming increasingly important within the aerospace design engineering sector due to the complexity of product development. Semantic technology is becoming mainstream technology and is being applied by many disciplines for the management of complex knowledge. However, there is a lack of a semantic knowledge life cycle to support the semantic knowledge management discipline. This paper presents a systematic knowledge life cycle (KLC) for supporting the semantic knowledge management discipline with a particular emphasis on the importance of structuring knowledge. The semantic KLC comprises eight stages namely: (1) Understand the domain (2) Structure (3) Enrich vocabulary (4) Capture (5) Represent (6) Interpret the 'know how' (7) Share (8) KBE system. This research project adopts a qualitative approach and a five-phased research methodology. An illustrative scenario within the aerospace engineering industry for producing gas turbine systems is used to demonstrate the practicality and applicability of the proposed approach. The semantic KLC supports a shared agreement of meaning and understanding between design and manufacturing engineers.
Introduction
Aerospace engineering is considered to be one of the most advanced and complex branches of engineering. The complexity of designing and manufacturing flight vehicles requires careful understanding and balance between technological advancements, design, management and costs. Thus, it has become imperative to manage and maintain the appropriate capture, structure and dissemination of product and process knowledge within this sector in order to maintain competitive advantage and retain both design and manufacturing engineering experience built up over many decades. Figure 1 illustrates the main phases of the product development life cycle, which is described by Whitaker [12] as the productcreation process, this starts with a concept phase that is transformed into a detailed set of instructions for manufacture and assembly.
Due to the subjective and domain-dependent nature of knowledge, it has been identified that one of the major issues in traditional knowledge management is the complexity of establishing a shared agreement of meaning between people, processes and technology [5] . Consequently, miscommunication is a major barrier that exists between both design and manufacturing engineers. In regards to Information Technology, this barrier is usually the result of lack of computer supported open-source tools [8] to enable engineers within a specific domain to collaboratively share and reuse knowledge. However, recent research suggests that the barrier of miscommunication within the aerospace industry is a people issue rather than an IT issue [10] . This is inherently due to the diversity of individuals, different perspectives and inconsistent use of vocabulary. This has made it more difficult to develop a shared understanding of a given domain between a group of users. The semantic knowledge management discipline aims to address this issue.
Davies et al [4] describes semantic knowledge management as a set of practices that seek to classify content so that the required knowledge it contains may be immediately accessed and transformed for delivery to the desired audience in the required format. In this research, Semantic KM is not only about the technologies and platforms used to support such a practice. Semantic KM can be defined as a systematic process that aims to enrich and integrate both domain and operational forms of knowledge in order to ensure a shared agreement of meaning between domain experts and end users. Recently, some research work has been reported that use ontologies in conjunction with semantic web technologies within the aerospace sector. These are promising success stories that demonstrate the capability and benefits of semantic technology. However, there is lack of a knowledge life cycle to support the semantic knowledge management discipline. Consequently, many of the current ontological methodologies for semantic knowledge management are generic philosophical guidelines rather than explicitly defined activities. This paper presents a systematic knowledge life cycle for semantic knowledge management using concepts from the soft system methodology (SSM) in particular rich pictures, software engineering (object oriented paradigm) and semantic web (ontologies) in order to enhance a shared understanding of a given domain. Emphasis is on the knowledge structure stage, which has often been neglected in traditional knowledge life cycles. An illustrative scenario within the aerospace industry for producing gas turbine systems is used to demonstrate the practicality of the proposed stages within the semantic KLC approach.
